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Sleep-disordered breathing and stroke: is there a rationale for
treatment?

O. Parra

The association between sleep-disordered breathing
(SDB) and stroke cannot be attributed to chance.
Indeed, if a link between SDB and cardiovascular
disease were demonstrated [1–5], the absence of a
relationship with stroke would be surprising.
Although we still lack definitive and consistent data
from large epidemiological surveys, multiple studies
using a variety of methodologies have shown a
high prevalence of SDB following stroke, especially
obstructive sleep apnoea (OSA) [6–13]. This preva-
lence is greater than expected, bearing in mind the
available epidemiological data [14, 15]. Nevertheless,
these data must be interpreted with caution since
stroke patients have a high mean age and the num-
ber of obstructive events increases with age, without
clinical relevance [16, 17]. Moreover, case-control
studies have also demonstrated a significantly higher
prevalence of SDB in patients with stroke than in
controls [8, 9, 11].

SDB may be regarded as a consequence (mainly
central events) [18, 19] or as a cause (mainly obstruc-
tive events) [13] of stroke. Given the availability of an
effective and safe treatment for OSA [20–24], nasal
continuous positive airway pressure (nCPAP) could
modify the incidence of stroke (if SDB is regarded
as a risk factor) or the outcome of these patients
(if SDB is considered as a prognostic factor). In this
issue, WESSENDORF et al. [25] and SANDBERG et al. [26]
have endeavoured to treat stroke and SDB patients
with nCPAP. The resulting data are the first to show
a beneficial effect of this treatment in these pati-
ents, thereby suggesting the feasibility of introducing
nCPAP in such patients, in whom cognitive impair-
ment and physical disability may constitute important
drawbacks, and in whom excessive daytime sleepi-
ness does not always justify treatment [27]. Despite
concerns about some of the methods used, both
papers are encouraging.

In support of the idea that SDB is a risk factor
for stroke, we have a number of case-control studies
previously referred to [8, 9, 11], as well as a number
of physiopathological mechanisms that could be
involved. One such mechanism could be hypertension,
known as the most prevalent and modifiable risk

factor for stroke, and whose treatment substantially
reduces the risk [28, 29]. Recently, PEPPARD et al. [3]
not only demonstrated that SDB is an independent
risk factor for hypertension, but also found a dose-
response association. Similar results were obtained
using a cross-sectional analysis in the Sleep Health
Heart Study [4]. As far as nCPAP seems to exert a
positive influence on hypertension when OSA is pre-
sent [30], a beneficial effect should also be expected
in patients with stroke, hypertension and OSA. The
paper by WESSENDORF et al. [25] is the first to show
that, in patients with stroke, receiving optimal anti-
hypertensive treatment nCPAP is associated with a
decrease in nocturnal blood pressure, converting some
patients from nondeeper to deeper, at least on a short-
term evaluation. Thus, nCPAP might have therapeutic
and prognostic benefits, achieving a better optimiza-
tion of secondary prophylaxis for stroke through a
better control of hypertension. Moreover, in an earlier
case report, WESSENDORF et al. [31] described a case of
refractory hypertension in a patient with haemor-
rhagic stroke and OSA, in whom only nCPAP was
able to control blood pressure.

A second mechanism that could account for the link
between SDB and stroke is based on biological
mediators, such as fibrinogen plasma level. Fibrinogen
has previously been implicated as a risk factor for
myocardial infarction and stroke [32, 33]. WESSENDORF

et al. [34] demonstrated the correlation between the
severity of coexisting OSA and fibrinogen plasma level
in patients with stroke, suggesting a possible physio-
pathological mechanism to explain an increased risk
for stroke in patients with OSA. Furthermore, CHIN

et al. [35] demonstrated a reduction in fibrinogen levels
following nCPAP treatment.

A third mechanism could be attributed to the
haemodynamic changes in cerebral blood flow (reduc-
tions and fluctuations documented by transcranial
doppler) occurring during obstructive apnoeas and
favouring ischaemia [36, 37]. In addition, cerebro-
vascular reactivity to hypercapnia is diminished in
patients with OSA, which can be corrected with
nCPAP treatment, suggesting a reduction in cerebral
vasodilator reserve and an increased susceptibility to
cerebral ischaemia in patients with OSA [38].

From a prognostic point of view, the relationship
between SDB and stroke can be addressed by
analysing the outcome of patients in terms of neuro-
logical recovery, response to rehabilitation, quality of
life, recurrence or mortality. Few reports with a small
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number of patients have evaluated how snoring [39]
and SDB adversely affect prognosis in stroke patients.
In a noncontrolled study, GOOD et al. [10] suggested
that SDB in stroke was associated with a poorer
functional outcome after 3 and 12 months, and with a
higher mortality after 1 yr. In a case-control study,
DYKEN et al. [9] observed a 21% mortality at 4 yrs
follow-up after stroke, the apnoea/hypopnoea index
(AHI) being significantly higher in patients who died.
In this regard, we found that AHI is an independent
prognostic factor associated with mortality in patients
with a first episode of stroke, and moreover, that
mortality increases proportionally to AHI [40].

The two papers referred to in this issue [25, 26] seek
to confirm that nCPAP treatment improves outcome
in stroke patients. The authors [25, 26] are the first to
provide some interesting data on this subject, thereby
opening the door to further investigation. However, a
number of factors should be borne in mind when
interpreting the results. WESSENDORF et al. [25] used
standard methods for SDB diagnosis despite perform-
ing a subjective and poorly-validated test for analys-
ing neuropsychological or quality of life aspects.
SANDBERG et al. [26] used questionable methods for
diagnosing SDB and nCPAP titration, although the
neuropsychological tests performed provide new and
interesting data on the management of these patients.

Both studies have enrolled patients with moderate
OSA that were admitted to a rehabilitation unit, i.e. in
a stable phase, and have analysed results for a short
period. In this setting, WESSENDORF et al. [25] have
used a "well-being test", obtaining, by means of a
visual analogue scale, significantly more improvement
in compliant patients than in noncompliant patients.
Despite the positive results, further validated neuro-
psychological tests or quality of life questionnaires are
needed to yield more consistent data. Conversely, as
demonstrated by SANDBERG et al. [26], depression
symptoms improve significantly in patients with
nCPAP. This finding is very relevant because defi-
ciencies in attention and concentration and increased
tiredness, classically attributed to cognitive and
physical dysfunction caused by stroke or poststroke
depression, could in fact be caused by SDB. More-
over, it is well known that depression exerts a negative
influence on motor rehabilitation and re-establish-
ment [41–43], thus increasing mortality [44]. There-
fore, these results could also have prognostic and
therapeutic implications.

A number of problems could be encountered in
acceptance and compliance of nCPAP in this setting:
old age, low subjective sleepiness, functional dis-
ability, cognitive deficits, central apnoeas detected
early after stroke, facial palsy as a cause of mouth
leak, etc. WESSENDORF et al. [25] demonstrate a good
primary acceptance and compliance, i.e.y70%, which
is similar to that obtained in OSA patients without
stroke [45]. SANDBERG et al. [26] achieve a lower
compliance (50%) with older patients. Poor compli-
ance is associated with aphasia and a poor Barthel
Index [25], as well as with delirium, depression and a
lower cognitive level [26]. There is no doubt, these
data are better than expected for these patients,
although probably not achieved without special

coaching [46]. However, it should borne in mind
that the authors refer to primary acceptance, whereas
long-term compliance remains uncertain.

One concern is choosing the moment for com-
mencing nCPAP treatment, especially bearing in mind
that recurrent hypoxaemia and flow cerebral fluc-
tuations due to apnoea could damage the area of
ischaemic penumbra and therefore, affect prognosis.
In this case, nCPAP could exert a beneficial influence
in the acute phase, although this remains to be
confirmed. Moreover, compliance could constitute a
greater problem in this setting. Another possible
argument in favour of treatment is to prevent stroke
recurrence, which is an important cause of mortality
in these patients [47]. Often, one or more transient
ischaemic attacks (TIA) precede stroke [28]. Patients
with TIA could constitute the most important target
for diagnosis and treatment, since it would be possible
to perform a primary prophylaxis in presumably
younger and more compliant patients.

Data available, to date, highlight the following
considerations. Key questions should be included into
the routine anamnesis of patients with transient
ischaemic attack or stroke to be considered for treat-
ment if obstructive sleep apnoea is confirmed. The
current issue contains some original and encouraging
data that could yield a greater insight into this subject.
Nevertheless, further long-term studies are needed
in order to determine the priority of treatment, the
specific effects to be expected, and the manner in
which compliance could limit such expectations.
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